The mental disorders of old age probably account for the greater part of conditions whose end-result is dementia; they constitute a social and medical problem that, with the progressive ageing of the population in many parts of the world, is likely to advance in magnitude at a rapid pace. Moreover, when dementia occurs early in life, the patient is brought promptly for medical advice, and detailed investigation.is usual. In old age, however, there is always the danger that disorders of reversible causation may be assumed to result from one of the irreversible organic degenerations of senility. For these reasons, and because I should like to describe the results of a recent investigation, I shall discuss mainly the senile and pre-senile psychoses.
A siudy was made in 1951 of the case-records of all patients over 60 who had been admitted to the hospital during 1948. Total admissions numbered 150, and of these 81 were classified as examples of affective psychosis, 74 (or almost 50 % of the total number) being cases of depression, the remaining 7 cases of mania. Affective psychosis was numerically preponderant in each five-year age-group until the age of 75. Above this age, senile psychosis was the largest group, affective psychosis taking second place. There were totals of 36 (24%) cases of senile psychosis, 12 (8%) of schizophrenia, 7 (5 %) of arteriosclerotic psychosis, and 14 (9%) of confusion associated with disorders other than those mentioned. It remained to be seen whether the natural history of the different disorders provided any justification for the diagnostic distinctions which had been made between them. It will be evident that only the affective and senile groups contained adequate numbers to offer suggestions that could be considered significant, and most of my remarks will, therefore, be devoted to them.
Our classification of cases into these two diagnostic groups had been based on a hypothesis we had formed early in the investigation, that they were distinct disorders; the former with a clearly defined onset and occurring in patients with effective adjustment to the demands of their daily life until immediately before the presenting illness, the latter insidious in onset and presenting with a history of gradually failing adjustment over a considerable period. On the one hand were patients with positive affective symptoms and in some cases delusions in harmony with the affective disturbances. On the other were patients with predominantly negative symptoms of failing memory, deteriorated habits and a variable paranoid colouring seemingly arising from poverty of grasp.
Such study of case-records readily lends itself to subjective judgments. Our follow-up studies, however, provided confirmation for the hypothesis on which our initial classification had been based.
On March 31, 1951, 54 (67%) of cases with affective disorder and 5 (14%) of patients with senile psychosis had been discharged from hospital. The numbers dead in the two groups were 13 (16%) among the former and 28 (78%) among the latter, while in-patients numbered 14 (17%) and 3 (8%) respectively. Further investigation showed that these discrepancies could not be explained in terms of age differences between the two groups. There were 15 patients with affective disorder in the 70-74 year group; 9 of these had been discharged, 3 were dead, 3 in-patients. The figures for cases of senile psychosis were 8 out of 9 dead, and 1 discharged. In the 75-79 year group there were 9 cases of affective disorder; 4 of these had been discharged and 5 were dead: of the 16 cases of senile psychosis, 13 were dead and the remaining 3 in-patients. 1 A follow-up study of the 70 discharged patients by letter, or visit from a psychiatric social worker, provided us with the following final figures: 53 of the 81 cases of affective disorder maintained a social recovery, while none of the 36 cases of senile psychosis had had a remission; and 89 % of the seniles were dead as compared with 23 % of the cases of affective disorder. This does not completely describe the benign character of affective disorder, for no less than 61 patients out of the total of 81 had been out of hospital during the 28-40 month period of study for a period of six months or more.
Although the figures suggested that we were dealing with two fairly distinct nosological entities, they could give no precise indication as to the possible degree of overlap between them; but the case records as well as a recent study of 100 consecutive admissions have shown the association between depression and dementia to be sufficiently rare for it to be attributable to the fortuitous coincidence of two relatively common diseases of old age. Follow-up studies have shown, moreover, that a change from depression to dementia or vice versa is very unusual.
A recent psychological and clinical investigation by Miss Barbara Hopkins and myself has provided further confirmation for these views. Of 84 patients over the age of 60 consecutively admitted to Graylingwell Hospital and given tests, 45 were diagnosed as suffering from affective disorder and 15 from senile dementia. (The figures incidentally provided confirmation from current admissions for the predominance of affective disorder.) A battery of tests was administered to every patient. I shall briefly describe some of the results. 36 cases of affective disorder and 9 of senile psychosis were tested with the Progressive Matrices, and a series of questions concerned with orientation, memory and general knowledge was given to 44 patients in the former and 11 in the latter group. On both tests the differences between the two groups were so large and obvious that there was no need to apply statistical tests. The mean score of cases of affective disorder on the Matrices was 18*72 (a = 7 51), of senile psychotics 2-89 (a = 3*26; on the Questions the scores were l4 66 (a = 4'17) and 1 82 (a = 1'89) respectively. The histograms in Figs. 1 and 2 show the distribution of scores. It will be seen that the groups fall into two distributions that are almost wholly distinct. The slight overlap is produced on each test by a single case of affective disorder. On the Matrices this is a case of mania, so that depression and senile psychosis are in wholly distinct distributions. On the Questions, overlap is due to one case of agitated depression with some confusion, whose score falls into the range otherwise wholly occupied by senile psychosis. 1With the numbers in the two small age-groups combined, the difference between senile and affective psychosis in the numbers alive and dead is statistically significant at the 0-1 % level.
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'Tfhe test performance of general hospital patients, matched with the senile dements for age, sex and occupational status, shows these differences between the two groups to be independent of differences of age. There was no overlap between seniles and controls on either test; the mean Matrices score for 9 controls was 14.77 (a = 3 74) and the mean score on the Questions test was. 15X90 (a = 2 07). The results therefore provide confirmation for the evidence in favour of the sharp distinction between the two disorders, obtained from their clinical picture and natural history. A fifth or more of total admissions to mental hospitals are patients over the age of 60. Hence the practical significance of these findings, if confirmed, is likely to be considerable. Differential diagnosis between depression in old age and senile psychosis is of particular importance, and I have therefore, in Table I, contrasted the clinical features of these two disorders. Well below normal range for age Arteriosclerotic psychosis.-The status of this condition has recently come into dispute. Doubt has been thrown upon the relationship between cerebral arteriosclerosis and ageing in general (Hirsch, 1945; Riese, 1946) . The severity of the clinical picture has been shown to bear no relationship to the extent of the changes in the brain (Rothschild, 1937 (Rothschild, , 1942 (Rothschild, , 1945 . It has also been widely
claimed that a differential diagnosis between senile and arteriosclerotic psychosis is generally impossible and is, in any case, of little practical value. None the less, whatever their underlying pathology, cases with patchy impairment of intellect and personality, fluctuating course, relatively good insight, often with focal cerebral signs and symptoms and emotional incontinence, form a very distinctive group. There were 7 (5 %) such cases in our 1948 material. They tended to remit more often than senile psychotics, and Psychologically the few cases we have tested so far have shown a better retention of intellectual capacity. As many cases commence before 60, the figure of 5 % does not reflect the true incidence of the condition even in mental hospitals. Even so, I believe that strictly defined, it is not a common disease. The lower age limit of 60 years may also explain the absence from our material of cases of pre-senile dementia and general paralysis of the insane.
Confusion.-This is a basic problem in relation to dementia in old and middle age. It may be merely an episode in the course of an organic psychosis, but it also occurs in the old as a sudden and unexpected complication of acute infection or following operations, particularly those for prostatectomy and removal of cataract. It is always a serious complication, which takes an increasing toll as age progresses, from rapid exhaustion, starvation and intercurrent infection. However, when it develops acutely in patients with well-preserved personality and intellect who are not frail, complete recovery may occur.
In our 1948 case-material there were 49 patients with confusion. Six months after admission to hospital, 18 of the 28 cases of senile psychosis confused on admission were dead-. Of 5 cases of confusion complicating acute or extensive physical disease, 3 were dead within a week, 4 in a month, all in six months. In these conditions then, confusion is a grave complication, and in very ill or feeble patients likely to prove a terminal-one. The 3 patients whose depression was complicated by confusion were likewise dead; they were aged 68, 79, 75, and 2 of them died of physical illness whose association with the mental disorder may have been fortuitous. In 5 cases, confusion had suddenly developed for no clearly-defined cause. 3 of them were discharged, and follow-up studies have shown them all to be well. The prognosis in such "non-specific" cases is thus relatively good.
The sequel to an acute confusion is frequently the amnestic (or Korsakoff) syndrome. It is not an inevitable sequel, nor is it always preceded by confusion. It is a non-specific preformed cerebral response which may occur in association with alcoholism, senile dementia, general paralysis, arteriosclerosis, tumour or head injury. If a systematic examination is not carried out it is easily missed, for superficially the patients seem cheerful and alert and may conduct an apparently intelligent conversation for short periods. The reason is that their defect may be remarkably focal. Careful examination reveals it as an inability to retain recent impressions for longer than minutes or even seconds-even the fact that he is hemiplegic may not be remembered by such a patient.
However, in most cases all aspects of memory are involved-attention, grasp, retention and recall, as well as ordering of the temporal sequence of events. A fatuous euphoric affect, lack of spontaneity and suggestibility, are constant features. Confabulation varies with the degree of impairment of initiative. If their attention is kept stimulated, some patients with the amnestic syndrome nevertheless perform remarkably well in intelligence tests, and unless memory is included as a criterion, such tests will fail to demonstrate deterioration. Continental authors such as Gamper have claimed that a basal diencephalic lesion is adequate by itself to cause the amnestic syndrome, and there is much evidence to suggest that this is at any rate one way of producing the condition. Bleuler (1951) has, however, argued recently that it is indicative of chronic diffuse cerebral damage. But the chronic cerebral tumours from which he derived his conclusion do not provide a sound basis for choosing between theories of diffuse and focal determination, since pressure on the diencephalon may have been the factor common to all the tumours in different situations studied in his Clinic. Apart from such problems in cerebral localization, there are many clinical and psychological problems urgently awaiting solution. For this is a condition in which facility of emotion and decreased volition are in some way inextricably bound up with an incapacity by the brain to form new and enduring engrams. It is therefore a fascinating problem of the most fundamental importance, and its investigation from many angles may be expected to throw a much-needed light on the subject of dementia, for the extent of our knowledge is here greatly overshadowed by the level of our ignorance.
Dr. John D. Spillane (Cardiff): Progressive loss of brain power or dementia may be the outcome of long-standing insanity or it may be the first evidence of structural changes in the brain. Classification of the dementias must at present be essentially practical. As Hughlings Jackson once said: "It would be as absurd to attempt to arrange patients in an asylum on the principle of dissolution as it would be to arrange plants in a kitchen garden on the 'natural system' of botanists." I shall discuss only the purely clinical aspects of some of the dementias of organic origin in adult life.
Before considering the causes of dementia let us first be sure that the phenomena which suggest the diagnosis are in fact pathological. Secondly, let us see how progressive intellectual failure may be mimicked or masked.
Perhaps the term "dementia", like that of "euphoria", is too readily used nowadays. There should ebe adequate reasons for making the diagnosis and allowance must be made for the wide variation in mental processes in middle-aged and elderly people who comprise the majority of patients. It is curious how symptoms such as irascibility, forgetfulness and garrulity in the elderly are often assumed to indicate cerebral deterioration while the same phenomena in the young pass unnoticed. Little is known of the effect of ageing on the results of standard mental tests and the clinician's estimate of prognosis should not be unduly influenced by results which are not in accord with clinical evidence.
If, then, dementia must be distinguished from mere ageing neither must it be confused with conditions which, although affecting mental capacity, are often temporary. A difficult differential diagnosis may be that between early organic dementia and an involutional depression. The manner in which mental performance may improve after a course of electrically induced convulsions is sometimes quite striking. In this type of case nothing is more important than the clinical judgment possessed by the clinician-there may be no signs or ancillary evidence to aid him. Then, too, a toxic confusional state may present as an episode not unlike that which punctuates the course of arteriosclerotic dementia. Uremia must always be watched for-especially that variety in which headache, insomnia and apathy dominate the picture.
The diffuse impairment of the mental functions which characterizes dementia must be distinguished from the effects of specific disabilities arising from focal cerebral lesions. "Forgetfulness" may be the first sign of nominal or amnesic aphasia, while what was assumed to be deafness might prove to be auditory agnosia. A visual hallucination in an elderly person might only mean a lesion in one retina. "Wandering" or losing the way home may result from the visual agnosia of a parieto-occipital lesion. Apractic phenomena may be misinterpreted as evidence of deterioration of a diffiuse character.
Disorientation, subtle enough to escape routine examination may explain remarks and behaviour falsely attributed to dementia.
On the other hand a considerable degree of camouflage of failing faculties is possible. Conversation which is apparently fluent and normal may merely be a continuation of remarks already voiced. An inability to embark on a conversation as opposed to drifting with one was the first thing to arouse the suspicion of a wife that something was wrong with her husband. In a man of obsessional habits, serious failure of memory was hidden from a colleague for several years by reliance on careful organization of daily activities. In. some early dements showing the frontal syndrome, the seeming rapidity of thought, the promptness of reply, the assurance of manner and the ease with which decisions are made may completely deceive for a time.
It is generally true to say that the early signs of dementia vary little whatever the underlying pathology, although the course of the illness will naturilly differ. Either in thought and memory or in feeling and conduct a change takes place. When this underlines and accentuates previous personality traits, then realization of what is going on will be delayed. Perhaps the patient with cerebral arteriosclerosis was always inclined to be depressed or paranoid in his outlook, or the patient with a frontal lobe tumour or general paresis was always somewhat aggressive and boastful. The balance achieved in the course of a lifetime by the activity of inhibitory influences-both voluntary and imposed-is now in danger. Integration is failing. When something foreign to the person's nature makes its appearance there is less difficulty. Probably a balanced and well-integrated character will withstand the influences of disintegration of his mind longer than would he whose outward behaviour was never a true reflection of personality. The anonymous author of a poignant article entitled "The Death of a Mind" which appeared in the Lancet last year (1950, i, 1012) traced the progress of dementia in her brilliant father. "The change," she wrote, "was so slow as to be hardly perceptible and the signs vanished when I tried to pin them down; they were like those faint stars which are seen more easily when they are not in the direct line of vision...." Differential diagnosis.-Firstly, the clinical history may disclose a previous attack of acute encephalitis or serious head injury. There may be long-standing epilepsy or evidence of chronic alcoholism or familial dementia. Occasionally some unusual story is obtained. In a recent case dementia followed a thoracic operation during which there was cardiac arrest for six minutes. Dementia may follow carbon monoxide poisoning or irradiation of the brain.
Secondly, there is a group of cases in which the cause of the dementia may be suspected when the patient is seen. There is the well-known appearance'of the patient in myxoedema, in Cushing's syndrome and in chronic alcoholism. The involuntary movements of Huntington's chorea or the ataxic movements and speech of cerebellar atrophy may attract notice. Sudden weeping or laughter during the interview may indicate the arteriosclerotic basi s of the dementia.
Thirdly, the cause of the dementia may not be far to seek in that routine investigation discloses such evidence as papilloedema, a positive Wassermann reaction in the cerebrospinal fluid or internal frontal hyperostosis.
Head injury.-Dementia that has not appeared within two years of the injury is unlikely to be post-traumatic in origin. Or, again, the original injury was not perhaps followed by any definite period of confusion and amnesia. In the elderly, of course, the injury may have been to a brain already affected by arteriosclerosis or atrophy. It may aggravate and hasten any decline. The alcoholic patient, too, is more liable to injury and he may then present a picture not unlike that seen in the Wernicke and Korsakoff syndromes. A history of injury then must always be scrutinized carefully. Although the previous personality is of acknowledged importance in determining the rate and degree of recovery from head injuries, as a whole, it has not been shown that it is clearly related to the problem of post-traumatic dementia.
Cerebral tumour in the elderly often causes no increase of intracranial pressure, presumably because cerebral atrophy allows of greater accumulation of cerebrospinal fluid. If theillness is ushered in with an acute cerebral episode and papillerdema does not develop then tumour may not be suspected.
Indeed it is sometimes impossible in such cases to decide on purely clinical grounds whether the cerebral lesion is necrotic or glioblastomatous. A slowly progressive hemiplegia with increased cerebrospinal fluid protein accompanying the mental deterioration is commonly due to glioblastoma.
Transient cerebral episodes, especially if separated by intervals of some months' duration, point more to cerebrovascular disease. Insight is then retained and symptoms fluctuate. The patient with cerebrovascular disease is often full of complaints-somatic and nervous-insomnia, bad dreams, indigestion, loss of weight and appetite and bizarre pains in the head and face. In such cases the cerebral changes may so alter the personality of the patient that neurosis develops for the first time. Giddiness, syncopal or epileptic attacks may occur while transient cerebral palsies will indicate the vascular basis of the illness. Sclerosis of the radial-and retinal arteries is not a good guide to the state of the intracerebral arteries. Retinal arteriosclerosis seems to correlate more with changes in the basilar artery. Cerebral tumour.-There is no mental disturbance peculiar to cerebral tumour. The agent responsible for the production of, say, a frontal syndrome is not identified by the mere existence of certain neuropsychiatric phenomena. That it is the spirochete or alcohol or tumour is suggested by the presence of other changes and by the course of the illness. Indeed experience has shown that lesions of the temporal lobe are almost as likely to cause a so-called frontal syndrome. As for their value in the localization of tumours, there is no comparison between the significance of such specific disturbances as aphasia, apraxia and agnosia and that of general psychopathological syndromes. Dementia is here on a par with epilepsy as a manifestation of cerebral tumour. It has little localizing value.
When there is intracranial hypertension there is likely to be progressive impairment of awareness with perhaps episodes of confusion. Such signs as indistinctness of speech, mild facial weakness, slowing of the pulse-rate and loss of the abdominal reflexes may provide clues to the nature of the illness. The torpor of raised intracranial pressure should not be confused with the hypersomnia of hypothalamic lesions or with the more florid changes in personality which tend to take place when a tumour involves the frontal or temporal lobes, the corpus callosum, the thalamus or third ventricle. Tumours so placed not infrequently produce striking alterations of personality and behaviour which raised intracranial pressure of itself rarely does. The intellectual deterioration, disturbance of affect and memory may be identical in frontal and temporal tumours. When there is involvement of the thalamus and walls of the third ventricle, emotional instability and degeneration of character can be pronounced.
Carcinomatous infiltration of the meninges may run a surprisingly slow course characterized by increasing dementia. A fall in the chloride content of the cerebrospinal fluid may be noted.
Of subdural hematoma I would say only this. Firstly, not only may the cerebral compression result in progressive impairment of intellect and memory but it may also be the cause of a sudden psychotic episode. Secondly, it may evade detention even after burr holes have been made as in the case where it was only the instinctive demand of a wife for an autopsy on her late husband which led to the disclosure of a chronic encapsulated hematoma. She wanted to be able to reassure her children that their father's dementia was not genetically determined.
Mr. M. B. Shapiro (Department of Psychology, Institute of Psychiatry, London):
Use of Psychological Tests for the Differential Diagnosis of Early Dementia It was just over twenty-one years ago that Babcock (1930) published her first article in which she demonstrated a new method for the measurement of dementia. She showed that a discrepancy between the vocabulary test on the one hand and certain non-vocabulary tests on the other differentiated significantly between a group of paretics and normals. This laid the basis for the use of discrepancies between cognitive tests as measures of dementia, such as the Wechsler Index of Deterioration and the Shipley-Hartford Scale.
This method, and its derivatives, are fast reaching an impasse. The first reason for this is that where they provide statistically significant differences between normal and abnormal groups the overlap is always too great to be of clmical use (Botwinnick and Birren, 1951) . Secondly, where an attempt has been made to differentiate between brain-damaged and other psychiatric groups (Rogers, 1950 ) no significant differences are demonstrable.
These difficulties may be due to the fact that the Babcock technique, in its various forms, tries to do three different things. First of all it aims to measure the discrepancy between past and present levels of intellect. The vocabulary test is used as a measure of the past level and the non-vocabulary tests as a measure of the present level. Secondly, it aims at comparing the patient's present intellectual level under unspeeded conditions with his level under speeded conditions. Vocabulary now becomes the tool to measure the first, and the non-vocabulary tests the means of measuring the second. Finally, it aims to measure previous memory compared with present memory. Here vocabulary is called upon to measure the first, and a selection of non-vocabulary tests the second.
A priori there is no reason why a single index can be expected to fulfil these three different functions. Inlfact, there is now every reason to expect that any one of these three types of discrepancies, being possibly the outcome of complex processes, may need to be measured by more than one kind of tool, and that the Babcock index itself is a complex instrument, measuring a number of very different functions in as yet unknown combinations. For example, we know that vocabulary does have a high correlation with a general intellectual factor. In addition it is less affected by brain damage than other intellectual functions, and is, in the form used by Babcock, given as an unspeeded task. Again, Babcock's wide variety of non-vocabulary subtests would tend to cancel out the effect of additional broad and specific factors and thus result in some kind of pooled estimate of "G" as defined by Spearman (1932) . The non-vocabulary part of the test could therefore serve as some kind of a "G" test which was speeded and at the same time relatively free of the influence of past learning and past level of "G". Thus it is possible for the Babcock type of index to serve, because it is complex, some of the demands made of it and, precisely because of this, serve each of them with relative inefficiency.
In the light of this analysis it appears to be necessary to discard Babcock's and other similar indices in their current forms, and to reformulate and to test experimentally Babcock's and other theories of the psychological outcome of different types of disorder. This would necessitate the development of new tools such as Furneaux's speed and power test, and clearing up the problem presented by the fact that current clinical memory tests appear only to test "G" (Eysenck and Halstead, 1945) .
I will now turn from the discussion of the quantitative to a consideration of the qualitative methods of measuring dementia. Recent years have also seen considerable development in the popularity of the so-called "qualitative" methods, among the most prominent being those developed by Goldstein and Scheerer (1941) . Aside from the lack of sufficient validation data, the possible diagnostic usefulness of these tests in their present form is further diminished by the claim that abnormalities are shown in subjects suffering from functional disorders and amentia as well as brain damage, thus creating an impasse almost identical with the one we found in the quantitative methods of measuring dementia.
These difficulties led to the writer's (Shapiro, 1951) development of an experimental investigation of the dynamics of one of the anomalies observed in the Goldstein-Scheerer Block Design test: the rotation effect. This consists of copying the design correctly with four blocks but placing them in an orientation which is rotated to an angle of at least 15 degrees and often as much as 45 degrees from the orientation of the original design. The stimulus conditions which maximize and minimize the appearance of the rotation effect have been established and they have been found to differentiate significantly between brain-damaged and functional patients, none of whom was over 45 years of age or defective in intelligence, with a misclassification of about 25 % (Shapiro, 1952) . Furthermore, Goldstein's theory that the rotation effect is associated with subcortical lesions is confirmed by a recent testing of 9 Parkinsonians, 8 of whom showed this effect to a marked degree. At the same time, explanations of these findings have been developed which have significance for the general behaviour of brain-damaged patients, and which are now being put to experimental test.
Another qualitative test which is popular is the Rorschach. The outstanding finding with this test is that of Hughes (1950) who reports a powerful differentiation between his functional and Proceedings of the Royal Socidy of Medicine brain-damaged patients. He established an index which would pick out 82% of his 50 organic patients and only include 1 % of the remaining 142 patients. This finding is the best yet reported; it does not apply, however, to elderly or dull patients.
Perhaps the most interesting finding is that of Werner and Thuma (1942) . They found that dull and retarded brain-damaged children were unable to see apparent motion, contrary to all but one of a matched non-brain-damaged group. It may well be that the more elementary perceptual functions such as flicker fusion and apparent movement will turn out to be very sensitive to pathological conditions in the brain. This expectation is confirmed in the report by Bender and Teuber (1947) of a patient with a known parieto-occipital injury due to a gun-shot wound, and in whom it was difficult to elicit defects by conventional methods.
It is clear from this paper that the psychologist is not in a position to place in the hands of the psychiatrists validated tools for the diagnosis of early dementia. For practical purposes, however, a number of tests might be used as an aid to clinical judgment. These are Brody's shortened version of the Babcock Scale (Brody, 1942) , the full-scale Wechsler I.Q., Werner and Thuma's apparent motion test, and Hughes' Rorschach index. Each of these instruments could, of course, only be used for patients who are comparable with the samples on whom the tests were originally validated.
There are many unvalidated tests available, but such tests are a handicap rather than an aid to the psychologist. They become a barrier between himself and the properly controlled observation of his patient.
The paramount need appears to be a systematic application of experimental method to the solution of precisely formulated problems. In my opinion the immediate aim of such investigations should be not so much to find new diagnostic tests, but rather to seek explanations of the phenomena as we observe them in our patients. Such explanations, tested by controlled experiment, seem to me to be more likely to place sensitive tools in our hands.
